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EXECUTIVE SUMMARY

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in
Edison, New Jersey, which the USEPA placed on the National Priorities List (NPL) in
1981. A Remedial Investigation/Feasibility Study (RI/FS) was conducted between 1983
and 1988 which resulted in a Record of Decision (ROD) by USEPA in 1990 that called
for source control of Operable Unit 1 (OU1). '

The remedial action specified in the ROD for OU1 included the construction of a slurry
wall around OU]1, the collection and treatment of leachate and groundwater from within
the containment area, and the capping of the area within the slurry wall. Remedial
construction activities for OU1 were completed by the end of August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is
conducted on a quarterly basis to evaluate the effectiveness of the remedial actions. This
report documents the results of the monitoring activities for the Second Quarter of 2003.

Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain
source leachate and contaminated groundwater, and to prevent further migration’ of
site-related contaminants. The primary objective of the leachate collection system is to
impose an inward gradient as measured across the slurry wall in the refuse unit. The
primary objectives of the groundwater collection system are to prevent migration of
contaminated groundwater towards the slurry wall and impose an ypward gradient from
the bedrock unit to the sand & gravel unit.

Hydraulic Control and Monitbring System

The hydraulic control system for OU1 consists of leachate and groundwater collection
systems. The leachate collection system consists of a perforated pipe that runs parallel to
the inside of the perimeter slurry wall and 4 pump stations. The groundwater collection
system consists of 4 pumping wells. ’

The hydraulic monitoring system for OU1 is located along the circumferential slurry wall
with many of the wells located in 5 clusters, called transects. The hydraulic monitoring
wells at the transects are installed in pairs, within the same hydrogeologic unit, with
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1 well inside and 1 well outside the circumferential slurry wall. Twenty-four of the

* monitoring wells are continuously monitored using water level recorders.

The hydraulic monitoring network consists of wells screened in the refuse, sand & gravel,
and bedrock units. Well designations of G, S or R; denote hydraulic units of refuse,
sand & gravel or bedrock, respectively. ‘

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and
Mound B, and monitors groundwater elevations outside of the OU1 containment area.

Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring was performed during the period from April through June 2003.
Hydraulic monitoring indicates that intragradient conditions in the refuse unit (lower
water levels in the refuse inside the wall relative to water levels outside. the wall) were

maintained at TL Nos. 1, 2, 3, 4 and 5, throughout the quarter. The fact that the leachate
collection system is functioning properly suggests that intragradient conditions are being

- maintained in the refuse unit at TL No. 1, even though review of the hydrographs has not

consistently indicated this condition in the past (However, intragradient conditions were
maintained throughout this quarter at TL No. 1). Water level elevation measurements
taken from Leachate Collection Cleanout Nos. 14 through 16 are included in Table 2-6,
and indicate that the leachate collection system is functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant
influence of S&G #2 in acting as a hydraulic sink for sand and gravel and bedrock
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately
captured by the pumping well resulting in overall containment of groundwater in OQU-1.

Leachate Withdrawal/Groundwater Pumping

The second quarter average daily groundwater extraction rate for all of the wells was
16,025 gpd. The total volume of groundwater collected for the quarter was
1,458,291 gallons. Leachate was collected at an average daily rate of 1,637 gpd for the
quarter, and the total volume of leachate collected was 148,959 gallons.

Landfill Gas Monitoring

Combustible gas was not detected in any of the 6 gas monitoring wells located on the
north side of OUl. Based on the non-detection of combustible gas in the monitoring
wells, the active gas collection system is functioning properly and there is no apparent
off-site gas migration. Monitoring at the flare inlet port by landfill personnel throughout
the quarter indicated that the landfill gas collection system was delivering an average of
44.2 percent combustible gas to the flare. : A
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"1 INTRODUCTION

- The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in
- Edison, New Jersey, which operated under a New Jersey Department of Environmental
Protection (NJDEP) permit until 1976. The USEPA placed the Kin-Buc Landfill on the
National Priorities List (NPL) in 1981. Between 1983 and 1988, the Respondents
conducted a Remedial Investigation/F easibility Study (RI/FS) which resulted in a Record
of Decision (ROD) by USEPA in 1990 which called for source control of Operable
Unit1 (OU1), and an additional RI/FS to determine the nature and extent of
~ contamination outside the source area, thus defining Operable Unit 2 (QU2).

Operable Unit 1 includes both Kin-Buc I and II Mounds, the former Pool C Area and a
portion of the Low-Lying Area between Kin-Buc I and the Edison Landfill. The remedial
action specified in the ROD for OU1 included the construction of a slurry wall around
OUl, the collection and treatment of leachate and groundwater from within the
containment area, and the capping of the area within the slurry wall. -

Operable Unit2 includes Mound B, Edmonds Creek and adjacent wetlands, the
remaining Low-Lying Area between OU1 and the Edison Landfill, Martins. Creek, and
the Raritan River. The OU2 ROD called for the excavation and disposal of
PCB-contaminated sediments from within the Edmonds Creek Marsh Area, the

+ restoration of disturbed wetland areas, and groundwater/surface water monitoring.

Remedial construction activities for both OU1 and QU2 were completed by the end of
August 1995. '

In accordance with the RODs, 'hydraulic monitoring and landfill gas monitoring is
conducted quarterly to evaluate the effectiveness of the remedial actions. This report
documents the results of the monitoring activities for the Second Quarter of 2003. '
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2 DESCRIPTION OF MONITORING PROGRAM

21 Hydrogeologic background

The primary hydrogeologic units within OU1 from ground surface downward are refuse,
meadow mat, sand & gravel, and bedrock.” Near the northern portion of the site the
bedrock is closer to the surface and there is no sand & gravel unit in that area.

The southern portion of the site is located in close proximity to the Raritan River: Asa
result, monitoring wells located on the southern side of OUI are impacted by tidal
fluctuations. "

2.2 Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain
source leachate and contaminated groundwater, and to prevent further migration of
site-related contaminants. The specific remedial objectives for the leachate collection,
groundwater collection, and hydraulic monitoring are summarized as follows:

Aqueous Leachate Collection
. Primary_

— 'Collect leachate from the refuse unit within the perimeter slurry wall to

impose an inward gradient as measured across the slurry wall (hydraulic
containment). _ '

e Additional Benefit

- Reduce the downward gradient between the refuse unit and the underlying
sand & gravel or bedrock units.
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Sand & Gravel Groundwater Cbllection (in Primary OU1 Containment)

e Primary _
—  Prevent migration of contaminated groundwater towards the slurry wall. v

— Impose an upward gradient from the b‘edroék unit to the sand & gfav_‘elf unit
(hydraulic containment).

e Additional Benefit

— Impose an inward gradient within the sand & gravel unit as measured across.
the perimeter slurry wall (hydraulic containment). /

Sand & Gravel Aquifer Groundwater Collection (in Oil Seeps Area Containment)

e Collect sand & gravel groundwater from within the Oil Seeps Area if an upward
gradient between the sand & gravel and the refuse units cannot be imposed by
leachate collection alone, - '

2.3 - Hydraulic Control and fMonitoring System

The hydraulic control system for QU1 consists of 4 leachate pump stations and 4 sand &
gravel groundwater pumping wells. The leachate collection system consists of a
petforated pipe that runs parallel to the inside of the perimeter slurry wall. In addition, a-
corrugated oily leachate collection conduit is located along the south side of Kin-Buc I
mound. The layout of the collection system is shown on Drawing 1.

The hydraulic monitoring system for Operable Unit 1 is located along the circumferential
slurry wall with many of the wells located in 5 clusters, called transects. The OU1
hydraulic monitoring well network consists of 11 wells screened in the refuse/fill, 8 wells
screened in the sand & gravel, and 10 wells screened within bedrock. A summary of the -
well network is provided in Table 2-1, and the well locations are shown on Drawing 1.

The hydraulic monitoring wells at the transects are installed in pairs, within the same
hydrogeologic unit, with 1 well inside and 1 well outside the circumferential slurry wall.
The design of the well network allows groundwater elevations to be monitored on either
side of the slurry wall and provides data to evaluate the performance of the slurry wall as
a hydraulic barrier. :

At'TL Nos. 2, 3 and 4, the hydraulic monitoring wells are installed in the refuse, sand &
gravel, and bedrock units. At TL Nos.1 and 5, the hydraulic monitoring wells are
installed only in the refuse and bedrock units due to the absence of sand and gravel
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deposits in these areas. Well designations of G, S and R, denote hydraulic units of refuse,
sand & gravel, and bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and
Mound B, and monitors groundwater elevations outside of the OU1 containment area.
The hydraulic monitoring system for OU2 consists of 16 wells, as indicated in Table 2-2
and as shown on Figure 1-1. Water elevation measurements from the OU?2 wells are
taken manually, concurrent with the QU1 monitoring activities.

24  Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring for _the Second Quarter of 2003 (April to June) took place
according to the procedures and methods outlined in the Draft Operations and
Maintenance (O&M) Manual for the Kin-Buc Landfill, prepared on behalf of the
Respondents by Wheelabrator EOS in September 1995 and modified by a letter to EPA
dated February 28, 1996. -

Components of the hydraulic monitoring program consist of continuous and manual
water level measurements. Manual measurements were obtained with an electronic water
level indicator. Continuous water levels were obtained at 1-hour intervals using
24 In-Situ “miniTROLL”, Model SSP-100 data loggers and transducers.

Alkaline batteries were replaced with lithium batteries in each of the miniTROLLS
during the last quarter. Since the batteries were changed out and the weather has been
more mild, there has not been any maintenance issues with the miniTROLLS. The
SP4000 Troll is being used to collect data at Well 15G until the dedicated miniTroll is
repaired. In-Situ, Inc. Representative, Jason Evans, was contacted regarding the status of
the dedicated miniTroll (serial no. 6559). The miniTroll has been repaired (replaced
circuit board) and is being shipped out on July 29, 2003. Information regarding
- maintenance of the miniTROLLS can also be found in the attached Hydraulic Monitoring.
Reports for each month (Appendix B). '

Three months of continuous water level data have been obtained from the refuse and
sand & gravel wells at the site from April 1, 2003 to June 30, 2003. The minimum,

'maximum, and average recorded water elevations for each month in the quarter are
provided in Table 2-4. Continuous groundwater elevation graphs organized by transect
location and hydrogeologic unit are provided in Appendix A. Evaluations of the recorded
data are performed on a monthly basis and sent to Waste Management. Copies of these
monthly evaluations are provided in Appendix B. '
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Manual grouﬂdWater elevation méasurements were obtained from the mohitoring wells in
OU1 and OU2 during site visits on April 1, 2003, May 8, 2003, and June 3 & 30, 2003.
The manually recorded water level monitoring results are provided in Table 2-3.

2.5 Continuous Hydraulic Moﬁitoring Results vs. Manual
Elevation Measurements

The continuous water level monitoring information collected by the Trolls was compared
with the data collected from the manual recordings to provide information on the relative
accuracy of manual versus automatic recordings. Table 2-5 shows the difference between
the manual water level elevation measurements and Troll recordings. for the same day and
hour. The average differences between the manual and continuous measurements were at
or below 0.3 feet for all wells. Based on the comparison above, the data recorded by the
Trolls is satisfactory and reflects accurate groundwater elevations.
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3 HYDRAULIC MONITORING

The following presents an evaluation of the results of hydraulic monitoring performed
during the second quarter-2003. ‘ ‘

3.1 Assessment of Hydraulic Conditions in the Refuse Unit

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establish inward gradients across the
slurry wall with the additional benefit of reducing downward flow into the underlying
sand and gravel unit. Based on the hydrographs the following is presented.

TL No. 1 (Well 1G/Well 2G) — Hydrograph No. 1

Intragradient conditions were observed throughout the quarter. The average quarterly
water elevations for Wells 1G (inside) and 2G (outside) were 11.26 and 12.12 feet msl,
respectively. The average head elevation difference between the two wells was
approximately 0.86 feet in an inward direction. High water levels in Well 1G have been
observed on several previous occasions and may be related to localized conditions around
the well. '

Water level elevation measurements taken from Leachate Collection Cleanout Nos. 14
through 16 are included in Table 2-6, and indicate that the leachate collection system is
functioning properly. The water level elevations observed for Leachate Collection
Cleanouts 14 through 15 during the second quarter are all between 9.42 and 9.95 feet msl,
and the water level elevations for Cleanouts. 16N and 16E were dry (less than the
cleanouts invert elevation). This indicates that groundwater flow at this location is from
the inside to the Leachate Collection Cleanouts. The leachate collection system is
therefore functioning properly and suggests significant capture of leachate. Appendix B
(Monthly Hydraulic Evaluations) provides an analysis of the hydraulic performance at
Transect 1, '

TL No. 2 (Well 3G/Well 4G) — Hydrograph No. 2

Intragradient conditions were maintained at TL No. 2 in the refuse unit throughout the
quarter.- The average quarterly water elevations for Wells 3G (inside) and 4G (outside)
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were 7.36 and 11.45 feet msl, respectively. The average head elevation difference
between the two wells was approximately 4.09 feet in an inward direction.

TL No. 3 (Well 5G/Well 6G) — Hydrograph No. 3

Intragradient conditions were maintained at TL No. 3 in the refuse unit throughout the
quarter. The average quarterly water elevations for Wells 5G (inside) and 6G (outside)
were 9.84 and 13.58 feet msl, respectively. The head elevation difference between the
two wells was approximately 3.74 feet in an inward direction.

TL No. 4 Well 15G/Well 13G) Oil Seeps Area — Hydrograph No. 4

intragradient conditions were maintained at TL No. 4, Oil Seeps Area, in the refuse unit
throughout the quarter. The average quarterly water elevations for Wells 15G (inside)

‘and 13G (outside) were 1.52 and 6.73 feet msl, respectively. The head elevation

difference between the two wells was approximately 5.21 feet in an inward direction.
TL No. 5 (Well 9G/Well 10G) ~ Hydrograph No. 5

Intragradient conditions were maintained at TL No. 5 in the refuse unit throughout the
quarter. The average quarterly water elevations for Wells 9G (inside) and 10G (outside)
were 7.46 and 8.47 feet msl, respectively. Thé average head elevation difference between
the two wells was approximately 1.01 feet in an inward direction.

3.2 Assessment of Hydraulic Conditions in the Sand & Gravel
Unit ‘

For the sand and gravel unit, the performance objectives call for pumping of sand and
gravel groundwater to prevent flow toward the slurry wall and to impose upward
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel
unit. The following is a description of the flow characteristics based on visual
observation of the hydrographs.

Horizontal Flow

TL No. 2 (Well 3S/Well 4S) — Hydrograph No. 6

Although intragradient conditions were not consistently observed throughout the quarter,
they were evident for majority of the quarter. It is evident that containment is being
maintained by pumping wells SG-2 and SG-3 (as described below in Section 3.2. 1). The
average quarterly water elevations for Wells 3S (inside) and 4S (outside) were 1.03 and
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1.25 feet msl, respectively. The average head elevation difference between the two wells
was approximately 0.22 feet in an inward direction.

TL No. 3 (Well 55/Well 6S) — Hydrograph No. 7

Slight intragradient conditions were maintained at TL No. 3 in the sand & gravel unit
throughout the quarter. The average quarterly water elevation for Wells 58 (inside) and
6S (outside) were 1.88 and 1.94 feet msl, respectively. The head elevation difference
between the two wells was approximately 0.06 feet in an inward direction. - '

TL No. 4 (Well 7S/Well 8S) — Hydrograph No. 8

Intragradient conditions were maintained at TL'No.4 in the sand & gravel unit
throughout the quarter. .The average quarterly water elevation for Wells 7S (inside) and
8S (outside) was 1.99 and 2.70 feet msl, respectively. The head elevation difference
between the two wells was approximately 0.71 feet in an inward direction. ' :

TL No. 4 (Well 155/Well 13S) Oil Seeps Area — Hydrograph No. 9

Intragradient conditions are being maintained by pumping wells SG-2 and SG-3 although
these conditions were not evident by the head elevations for the quarter (see Section
3.2.1). The average quarterly water elevations for Wells 158 (inside) and 13S (outside)
were 2.68 and 2.46 feet msl, respectively. The head elevation difference between the two

‘wells was approximately 0,22 feet in an outward direction. Water levels from Well 15G

are included in the hydrograph for comparison.

Vertical Flow
TL No. 2 (Well 3S/Well 3RR) — Inside; (Well 4S/Well 4R) — Qutside
Hydrograph Nos. 10 and 11

Although upward gradient conditions were not consistently observed between the
bedrock and overlying sand & gravel units inside the slurry wall at TL No. 2 throughout

~ the quarter, containment is still maintained by pumping wells SG-2 and SG-3 (see
Section 3.2.1). The average quarterly water elevation for Well 3S (sand & gravel) and

3RR (bedrock) was 1.03 and 0.96 feet msl, respectively. The difference in average
quarterly water elevations was approximately 0.07 feet in a downward direction.

Containment is being maintained by pilmping wells SG-2 and SG-3 even though the
elevations do not reflect upward gradient conditions between the bedrock and overlying
sand & gravel units outside the slurry wall (see Section 3.2.1). The average quarterly

~ water elevation for Wells 4S (sand & gravel) and 4R (bedrock) was 1.25 and 1.14 feet

msl, respectively. The difference in average quarterly water elevations was 0.11 feet in
an downward direction.
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‘TL No. 3 (Well 5S/Well 5R) — Inside; (Well 6S/Well 6R) — Outside
Hydrograph Nos. 12 and 13

Inside the slurry wall at TL No. 3, slight upward gradient conditions were observed
between the bedrock and overlying sand & gravel units throughout the quarter. The
average quarterly water elevations for Wells 5S (sand & gravel) and 5R (bedrock) were
1.88 and 2.01 feet msl, respectively. The difference in average quarterly water elevations

~ was 0.13 feet in an upward direction.

Outside the slurry w;ﬂ_l at TL No. 3, upward gradient conditi_ons. 'were observed between
the bedrock and overlying sand & gravel units. The average quarterly water elevations

. for wells 6S (sand & gravel) and 6R (bedrock) were 1.94 and 2.11, respectively. The

difference in average quarterly water elevations was 0.17 feet.

" TL No. 4 (Well 7S/Well 7R) — Inside; (Well 8S/Well 8RR) — Outside

Hydrograph Nos. 14 and 15

Slight upward gradient conditions were maintained between the bedrock and overlying
sand & gravel units inside the shurry wall at TL No. 4 throughout the quarter. The
average quarterly water elevations for Wells 7S (sand & gravel) and 7R (bedrock) were
1.99 and 2.09 feet msl, respectively. The difference in average quarterly water elevations.
was 0.1 feet.

Outside the slurry wall at TL No. 4, containment was achieved through pumping wells
SG-2 and SG-3 although the elevations do not reflect upward gradient conditions between
the bedrock and overlying sand & gravel units (see Section 3.2.1), Since the average

~ Wwater elevations are so close, a dominant flow direction cannot be established. The

average quarterly water elevations for Wells 8S (sand & gravel) and 8RR (bedrock) were '
2.70 feet and 2.66 feet ‘msl, respectively. The difference in average quarterly water
elevations was 0.04 feet.

3.2.1 Analysis

While initial review of the hydro_graphs indicate that certain performance objectives may

“not be met, (uniform achievement of upward gradients. from the bedrock to the sand and

gravel, and inward gradients across the slurry wall) containment was still maintained this

~ quarter by the pumping well SG-2 with a combination of SG-3, SG-4, or SG-1. Figures 1

through 4 (See Appendix B) depict horizontal or vertical flow vectors within the sand and
gravel or bedrock units. These diagrams show that although downward groundwater flow
from the sand and gravel to the bedrock may occur locally within the slurry wall, the zone
of influence of the pumping wells includes the sand and gravel units and the upper
portion of the bedrock within the slurry wall. Regardless of whether groundwater is
flowing vertically upward or downward within the slurry wall in the sand and gravel and
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upper bedrock, it will eventually migrate toward the pumping wells, and will be captured.
'Examination of the pumping results indicates that this process is more efficient if SG-3 is
- pumped in conjunction with SG-2.

3.3  OU2 Hydraulic Monitoring

The synoptic groundwater elevations obtained during the Second Quarter of 2003
indicate both upward and downward hydraulic gradients. '
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4 LEACHATE WITHDRAWAL/GROUNDWATER PUMPING ‘

The performance of the site hydraulic controls is largely dependent upon groundwater
pumping and leachate withdrawal rates. The design aqueous leachate and groundwater
(GW) collection rates called for a ratio of 3:1, groundwater to leachate of 30,000 gpd
groundwater, and 10,000 gpd leachate. The collection rates differed from the design rates
due to variations between design assumptions and actual site conditions. Collection rates
are also adjusted based on changing site and operational conditions.

Operation records are maintained at the site and contain estimated daily averages for

leachaﬁ_a and groundwater withdrawal. The monthly

average collection rate are provided below:

volumes collected and the daily

Monitoring | Groundwater | Groundwater Groundwater | Groundwater
Period S&G No.1 | S&GNo.2 S&G No.3 | S&GNo.4 Leachate

April 0 gal. 330,378 gal. 122,889 gal. | 0 gal. 50,252 gal.
0gpd 11,013 gpd 4,096 gpd 0 gpd 1,675 gpd
May 0 gal. 398,760 gal. 51,233 gal. | 28,251 gal. 43,717 gal.
0gpd. 12,863 gpd 1,652 gpd 911 gpd 1,410 gpd

June 2,160 gal. 466,095 gal. | 38,124 gal. | ~ 20,401 gal. | 54,990 gal.
“72gpd | 15,537 gpd_ 1,271 gpd 680gpd | 1,833 gpd

Quarter 2,160 gal. | 1,195,233 gal. 212,246 gal. 48,652 gal. | 148,959 gal.
23.7gpd | 13,134 gpd 2,332 gpd 535 gpd 1,637 gpd

The volume of groundwater collected in the first quarter is 1,458,291 gallons. The

average daily groundwater withdrawal rate for the first quarter is 16,025 gpd.
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5 LANDFILL GAS MIGRATION MONITORING

Landfill gas migration monitoring was performed at the operational flare port inlet and
the 6 gas migration monitoring wells located along the northern edge of the landfill
boundary.

5.1 Landfill Gas Migration

The purpose of the gas migration monitoring program is to monitor for off-site gas
migration in those areas where gas migration or accumulation could lead to explosive
conditions. Six gas migration monitoring wells are located outside of the circumferential
slurry wall along the northern edge of the landfill boundary. The well locations are
depicted on Drawing 1 and are spaced in 200-foot increments.

All areas of OU1 exterior to the slurry wall contain waste materials except along the

- northern edge of the landfill boundary. High levels of gas are not expected to be detected

along the northern boundary because the slurry wall will act as an effective barrier, and
the presence of an active gas extraction system and the high water table will inhibit gas
migration. '

Gas monitoring in other areas of the site containing waste materials will likely reveal
combustible gas. However, since no on-site OU1 buildings are present (except the
leachate treatment facility, which has its own engineered gas monitoring and control
system), gas migration monitoring in the waste areas is not required by the O&M manual.

5.2  Gas Monitoring Well Results

Measurements of percent combustible gas (% GAS) and percent lower explosive limit
(% LEL) were performed in the 6 gas migration monitoring wells along the northern
boundary of the site on June 3, 2003. The wells were monitored in accordance with
Attachment 1, Section 3.0 - Routine Operations and Maintenance of the Kin-Buc Landfill

‘Draft O&M Manual (Wheelabrator, 1995). A Landtec GEM 500 sampling device was

used to measure the concentration of combustible gas at each well by attaching the
meter’s sample tubing to the well head petcock and drawing the sample through the
meter. Detectable levels of percent combustible gas and percent lower explosive limit
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were not observed in any gas monitoring wells. The results for the 6 gas migration
monitoring wells are shown in Table 5-1.

5.3 Operational Flare Monitoring Results

“The percent combustible gas by volume (% methane) at the landfill’s operational flare
port inlet was_recorded throughout the second quarter of 2003. All readings were
collected with a Landtec GEM 500 Gas Analyzer, equipped with a charcoal filter.

Monitoring performed on June 3, 2003 revealed combustible gas at 41.8 percent at the
flare port inlet. '

The following summarizes the flare station operation during the Second Quarter of 2003:

Gas Flow Methane %
Date 1 (SCFM) by volume
4/7/03 . 114 44
4/21/03 147 46.8
5/5/03 115 429
5/19/03 107 I 48
6/3/03 109 39.2
6/16/03 122 443
Averages for Second |
Quarter i 119 44.2

Note: Flare station data provided by Landfill personnel,
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6 CONCLUSIONS

Significant conclusions for the Second Quarter of 2003 monitoring program are as
follows:

e In the refuse unit, intragradient conditions were maintained over the entire-
quarter at Transects 1, 2, 3, 4, and 5. An average daily leachate extraction rate
of 1,637 gpd was collected. -

* Intragradient conditions were indicated by the monitoring wells (although they
usually are not) in the refuse unit at Transect 1. Levels in the leachate collection
system indicate intragradient conditions are present at this location. '

* Hydraulic control was maintained within OU-1 this quarter based on the analysis
of the significant influence of S&G#2 with a combination of S&G#3, S&G#4,
and S&G#1 acting as a hydraulic sink for sand and gravel and bedrock
groundwater. Groundwater flow in the sand and gravel and bedrock is

. ultimately captured by the pumping wells resulting in overall containment of
groundwater in OU-1.

® In view of the analysis presented herein, it is recommended that the combined
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively.
These lower pumping rates will be evaluated to confirm continued hydraulic
control of OU-1 groundwater.

® Maintaining a leachate collection rate of 1,500 gpd is recommended.

¢ Combustible gas as a percent of total gas and the lower explosive limit was not
detected in the 6 monitoring wells located on the northern boundary of the site.
The flare was operational and the average percent methane for the quarter at the
flare port inlet was 44.2 percent. Based on the non-detection of combustible gas
in the monitoring wells, the active gas collection system is functioning properly
and there is no off-site gas migration.
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Table 2-1
‘Kin-Buc Landfill
-~ Operable Unit 1
Continuous Hydraulic Monitoring Well Network/Transects
Transect Screened Well Location Well Location
Location No. | Hydrogeologic Unit | Inside Slurry Wall | Outside Slurry Wall
1 : Refuse/Fill . W-1G ' W-2G ]
‘Refuse/Fill W-3G W-4G
2 ‘Sand and Gravel W-38 W-4S
' Bedrock W-3RR W-4R
Refuse/Fill  W-5G W-6G |
3 Sand and Gravel W-58 W-6S
Bedrock ' W-5R W-6R
Refuse/Fill(1) W-15G W-13G
4 Sand and Gravel(1) | W-158 W-138
Sand and Gravel(2) | W-7S W-8S
Bedrock (2)  W-TR W-8RR
5 Refuse/Fill W-10G

W-9G

- Notes:

M Wells located across the extended slurry wall.
@ Wells located across the QU1 circumferential slurry wall.



Table 2-2
Kin-Buc Landfill
Operable Unit 2
~ Hydraulic Monitoring Network
Screened
Well Location Hydrogeologic Unit
' Low-Lying Area
- GEI-10G ' Fill/Refuse
WE-10S Sand & Gravel
WE-10R Bedrock
GEI-3G ’ Fill/Refuse
, 'WE-3S Sand & Gravel
lr WE-3R , Bedrock
~ Mound B
GEI-5G Fill/Refuse
WE-58 Sand & Gravel
WE-5R " Bedrock
" GEI-6G Fill/Refuse
GEI-6S Sand & Gravel
WE-6R Bedrock
GEI-7G Fill/Refuse -
WE-7S Sand & Gravel
WE-7R ' Bedrock
- Upgradient
WE-114DR Bedrock
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Table 2-3
KinBuc Landfill Operable Units 1 and 2 =
Modified Monitoring Program
Second Quarter 2003
Manually Recorded Water Level Elevations

TOC TOC Ref § April 1, 2003 May 8, 2003 June 3, 2003
Well ID | Bottom | Elevation | TOC Static | Elevation | TOC Static | Elevation | TOC Static | Elevation
ou1 ) '

W-1G 20.50 30.78 19.51 11,27 19.562 11,26 19.52 11.26}
JW-1R. 35.34 30.79 20.89, 9.90] 20.62 10,17 20.74 10.05]
W-2G 20.38 '30.77 18.71 12.06] 19.03 11.74 19.15 11.62

W-2R 35.33 30.64 23.79 6.85 23.75 6.89] 23.59 7.05¢
W-3G (oil) 19.07 20.73 11.01} 9.72 10.95 9.78] 11.07] . 9.66]
W-3G 19.07 20.73 i 13.05] 7.68] 13.39 '7.34] 13.04 7.69]
wW-35 31.48 20.79 3 20.09 0.70) - 1981 0.08| 20.04] 0.75
W-3RR 54.40 21.16 : 20.51] 0.65 20.41 0.75 20.59| 0.57
W-4G 17.57 20.23 8.60 11.63 8.91| 11.32} 9.12] 11.11
'W-4S 31.58 19.711 . 18.64 1.07 18.80]. 0.91 18.93 0.78]
{W-4R 54.92 20.61 19.54] 1.07}]: 19.73 " 0.88] 19,81 0.80]
- W-5G. 24.36 23.94 - 14.12 9.82 14.03| 9.91 14.19 0.75]
W-58 . 30.33 | 24.33 -, 2285 1.48¢ 22.58 1.75 22.74 1.59]
fW-5R 41.64 . 24.11 22.68 1.43] 22.44 1.67 22.63 1.48
JW-6G ] 2399 | 2369 10.02 13.67] . * 10.40]. 13.29| 10.42 13.27
W-6S 38.49 24.00 22.38 1.62 22.16 1.84 22.34 1.66!
W-6R- | 5043 | 2399 22.33]. 1.66] . 21.93 2.06| 22.20 . 1.794
W-7G ] 19.91 18.30 8.59 9.71 8.54 0.76} 8.73 9.57
W-7S 29.34 11.61 ' 9,88 1.73] 9,69 1.92 9.83} 1.78
IWaRr 45.13 11.05 - ‘ 9.24 1.81 9.01] 2.04] 9.14{ 1.91]
wW-8S 28.86 10.92 8.57 2.35 8.21 2.71 8.22 2.70
W-8RR. 41.60 9.51 7.23 " 2.28 6.89 2.62 6.84 2.67
W-9G- 21.93 27.34 20.08 7.26 19.94 7.40 19.75 7.59}
W-9R - 39.05 27.68 21.35 6.33] 21.29 6.391 21.24 6.44
wW-10G 22.56 27.43 19.17 8.26 19.11 8.32 19.02 8.41
W-10R 34.01 27.43 19.48] 7.95 19.56 7.87 19.26 8.17
W-13G 10.30 10.17 3.33 6.84 3.48 6.69 3.40 6.77
W-13S 1 29.32 10.10 7.99 2141 7.63 2.47 7.71 2.39
W-15G" 16.99 16.18 ¥ 14.72 1.46) 14.69 1.49 14.70 1.48
W-15S 33.36 16.05 13.81] - 2.24 13.61 2.44 13.68 2.37
QU2 ) ‘ ' :
JGEI-10G 13.91 13.65 0.54 13.11 1.07 12.58 1.03 12.62
WE-10S ° 29.57 1499 - 13.42 1.57} 13.17 1.82 13.31 - 1.68
JWE-1OR 14174 | 13864 1237 — 189 1241 ———188{ 1225 — 1718} - -
GEI-3G - 13.54 16.73 3.55 13.18 4.27 12.46 4.29 12.44
WE-3S 25.67 15.12 14.15 0.97 13.70 1.42] 13.92 1.20
WE-3R - 46.51 . 14.99 14.49] - 0.50] 13.43 1.56] 13.76 1.23
GEI-5G 14.60 16.08 8.95 7.13 9.19 6.89] ’ 9.27 6.81
WE-5S . 25.84 15.04 14.83 0.21 13.34 1.70] 13.80 1.24
WE-5R 4964 | 15.31 15.16 0.15! 13.70] 1.61 14.07 1.24
IGEI-6G 14.97 19.76 11.66 8.104 11.69 8.07 11.81 ) 7.95]
GEI-6S 43.67 20.99 ) 21.36 -0.37 18.73 2.26 19.74 1.25
WE-6R | 47.12 19.62 20.35 0.73 . 17.70 1.92 18.61 1.01
GEI-7G 13.74 17.23 dry|. <3.49] dry <3.491. dry <3.49)
WE-7S 30.07 15.86 16.85 -0.99{ 13.92 1.94] 14.60 1.26)
WE-7R 72.88 15.93 i 15.82 0.11}) 14.84 1.09} 15.02 0.91)
WE-114DR| 44.84 23.76 17.66 6.10} 17.52 6.24| 17.53 6.23
NOTE:

(1) All level, reference, bottom measurements recorded to the top of PVC inner casing.
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Table 24
KinBuc Landfill Operable Units 1 and 2
Continuous Hydraulic Monitoring Results
‘Second Quarter 2003
Minimum/Maximum/Average Water Elevations

inside Sturry Wall ; ' Outside Sturfy Wall
Well 1D | Monitoring Minimum Recorded Maximum Recorded Average Water | Well ID| Monitoring |  Winimum Recorded "Maximum Recorded Average Water
I Period Water Elevation (ﬂ) __ Water Elevation (ft) Elevation (ft) Period Water Elevation (ft) Water Elevation (ft) Elevation (ft)
W-1G April 11.25 1.27 11.25 W-2G April 1.79 "12.16 12.00
May 11.23 11.25 11,24 ‘ May 1147 11.93 11.68
June 11.12 11.78 11.28 June 11.60 13.34 1271
| 2nd Quarter 11,12 1.78 ) 11.26 2nd Quarter 1147 13.34 12.12
W:3G April 7.02 _ 765 7.36 WG April 1129 12.04 T 1163
May 6.84 7.58 7.32 May “10.80 1148 11.17
June 747 - 761 7.41 June 11.10 11.84 : 11.57
2nd Quarter 6.84 _ 7.85 7.36 2nd Quarter _ 10.80 12,04 11.45
W-3S April 0.31 183 1.02 W3S Apil ~ 019 2.78 123
May 0.43 . 153 0.97 May 0.00 2.46 147
June 0.63 1.58 1.11 June 0.26 2.83 1.38
2nd Quarter 0.31 1.83 : 1.03 ) ) 2nd Quarter -0.19 2.83 1.26
W-5G ) April 9.50 10.14 9.84 W-6G - April 13.09 14.60 13.75
9.59 10.07 9.82 May 12.78 13.74 13.22
June 9.64 10.10 9.85 June 13.17 14.10 13.77
_2nd Quarter 9.50 10.14 9.84 ‘ 2nd Quarter 12.76 14.60. 13.58
W-55 April 1.21 268 1.89 W-6S April 127 277 j 1.96
May 113 250 1.81 May 1.21 2.57 1.86
June 1.35 250 1.93 | June 145 2.57 2.01
2nd Quarter 1.13 2.68 1.88 2nd Quarter. 42 277 1.94
W-7S April 1.42 269 2.00 W-8S Agi T 240 5.27 2.70
May 1.49 252 1.92 May 212 5.02 264
June 1.66 248 2.06 June 2.21 492 277
2nd Quarter 1.42 2.69 ) 1.99 2nd Quarter 2.10 §.27 2.70
W-158 April 1.10 435 v T 262 - W-13S April 1.90 373 245
May 1.38 4.05 264 May 1.89 3.52 2.39
June 1.66 411 2.77 June 208 372 2.54
. _2nd Quarter 1.10 4.35 268 2nd Quarter 189 373 246
W-15G April 1.22 1.71 150 W-13G Apit . | 648 | 6.91 670
May 1.28 1.69 1.53 May 8.47 7.00 6.69
June 1.28 1.69 1.54 June 6.47 7.05 6.79
2nd Quarter 1.22 - 1.7 . 1.52 2nd Quarter 6.47 7.05 6.73
W-9G April 713 ' 760 | 7.35 W-10G April ~ 825 8.44 8.35
May 7.06 7.65 7.31 May 8.18 8.38 8.28
June 7.51 7.96 7.74 June 8:37 9.18 8.80
2nd Quarter 7.06 7.96 7.46 2nd Quarter 8.18 9.18 8.47
W-3RR | April 0.03 1.94 0.94 W-4R April 0.27 2.85 1.20
May -0.10 191 0.89 May 0.25 2.36 1.04
June 023 2.18 1.04 June -0.05 2.81 1147
2nd Quarter -0.10 2.18 0.96 2nd Quarter | 0.27 | 2.85 114

Table2-4min_max waterelev20032ndQuarter _ Page 1



’ ' _ Table 2-4 '
KinBuc Landfifi Operable Units 1 and 2
Continuous Hydraulic Monitoring Results

Second Quarter 2003

MinimumIMa)dmumlAvnggWatar Elevations
inside Sturry Wall : < Outside Slurry Wall

Well 1D | Monitoring | Minimum Recorded Maximum Recorded Average Water | WelllD | Monitoring | Minimum Recorded Maximum Recorded |  Average Watsr
Period Water Elevation (ft) Water Elevation (ft) Elevation (ft) Period Water Elevation (ff) Water Elevation (ft) Elevation (ft)

W-5R April 1.38 284 2.05 W-6R April 147 2.91 213

May 1.24 261 1.93 May 147 266 2.03

June 147 2682 2.07 June 184 269 216

2nd Quarter 1.24 284 2.01 2nd Quarter 147 291 2.11

W-7R April 1.51 277 2.09 W-ERR April 205 ~ 521 2.66

May 1.59 262 2.01 May 2.09 497 260

June 17 258 216 June 247 _ 489 273

2nd Quarter 1.51 277 2,09 _ 2nd Quarter 2.05 5.21 266

Table2-4min_max waterelev20032ndQuarter . : Page 2
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= , Table 2-5
KinBuc Landfill Operable Unit 1
Second Quarter 2003 ,
Troll Water Elevations vs. Manual Water Elevations

ou 1 May 8, 2003 June3,2003 | June 30,2003 | Average
Well ID ] Troll |Manual| Difference| Troll | Manual] Difference] Troll [Manual| Difference Difference
W-1G 111.27] 11.26 | 0.01° [11.25] 11.26 001 J1189] 1186] 003 | o002
W-2G | 11.73] 11.74 0.01  ]11.60] 11.62 0.02  112.92] 12.91 0.01 0.01
W-3G | 739 734 | 005 7.21 | 7.69 048 |739] 78 | o046 0.33
w-3s | 0.91 | 0.98 0.07 0.67 | 0.75 008 ] o0.70].073 0.03 0.06
W-3RR| 0.74 [ 0.75 0.01 055 057 | 0.02 066 ] 063 | 003 0.02
w4G 111.32] 11.32] 000 [11.10] 11.11 001_ ]11.53] 11.53] 0.00 0.01
w-<4s | 0.91 | 0.91 0.00 078 | 078 | 0.00 1181 118 | '0.00 | o.00
W-R | 0.85 | 0.88 0.03 0.71 | 0.80 009 Joos]| 112 o0.14 0.09
w-5G | 9.86 | 9.91 0.05 968 | 975 | 0.07 9.84 | 990 [ 0.06 0.06
w-ss | 1.73 ] 1.75 002 | 157 ] 159 0.02 151 | 1.51. [ 0.01 0.01
W-5R | 1.64 [ 1.67 003 J144] 148 | 004 [ 1.39]| 143 0.04 0.04
w-6G [13.29] 1329 | 0.00 [13.24] 13.27 0.03 ]13.38] 13.38| 0.00 0.01
w-6S | 1.80 | 1.84 0.04 1.62 | 1.66 0.04 165 | 168 | 0.03 0.04
W-6R | 2.04 | 2.06 002 |173] 179 006 | 1.76] 1.80 0.04 0.04
w-7s | 1.88| 192 | 0.04 1.75 | 1.78 0.03 167 | 172 ] 005 | o004
wW-7R | 200 | 2.04 | 0.04 1.88 | 1.91 003 J182] 187 005 | 0.04
w-8s | 266 ] 271 [ 0.05 269 | 270 |  0.01 236 | 237 [ 0.01 0.02
W-8RR | 2.64 | 2.62 0,02 2.67 | 267 0.00 ] 235{ 2.31 0.04 | 002
‘w-9G | 7.38 | 7.40 002 |755| 7.59 004 |778] 782 | 0.04 0.03
‘W-10G | 8.31 | 8.32 0.01 8.42 | 8.41 001 J9.12] 9.12 000 | o0t
W-13G | 6.70 | 6.69 0.01 670 677 | 007 |660][ 662 0.02 0.03
w-138 | 2.47 | 2.47 000 | 238] 239 001 J214] 215 0.01 0.01
W-156] 149 149 | 000 | 1471148 001 ] 154] 1.19 035 | o0.12
W-155 | 241 | 244 | 003 [ 232 237 005 [220] 224 [ 004 | o004




| | ~ Table 26 | -
Kin-Buc Landfill
Leachate Cleanout Monitoring

2003
Cieanout location 14N 14E | 15N 15 — 16N 16E
Elevation @ Sea Level | 22.87 2277 | 26.51 2651 31.36 31.32
depth to] depth to depth to depth to] depth to] depth to]
water |elevation] water |elevation] water |elevation] water |elevation water |elevation| water |elevation
Elevation Average _ 10.09 10.06 | ) 9.85 9.93 na : na
DATE
12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 16.33 10.18 dry na dry na
~ 1/3/2002 12.37 10.50 ] 12.31 | 10.46 16.21 10.30 16.22 10.29 dry na dry na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 1662 | 9.89 | dry na dry na
3/27/2002 12.61 10.26 12.55 10.22 | 16.52 9.99 16.47 | 10.04 dry na dry na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16.61 9.90 . dry na . dry na
5/3/2002 13.03 9.84 12.96 9.81 | 16.97 9.54 16.94 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 1663 | - 9.88 | 16.95 9.56 dry na ~ dry na
7/8/2002 12.86 10.01 12.79 9.98 16.77 | 9.74 | 16.72 9.79 dy | na dry | na
8/2/2002 | 12.86 10.01 | 12.79 9.98 16.8 | 971 | 15.73 10.78 dry na dry na
9/6/2002 | 12.86 10.01 12.78 9.99 16.77 | 9.74 16.75 9.76 dry na dry’ na
9/26/2002 12.94 9.93 12.85 9.92 16.85 | 9.66 16.83 9.68 dry na dry - na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 dry na dry na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 | 956 | dry na dry na
1/2/2003 13.07 | 9.80 13.00 9.77 17.03 948 | 1701 | 950 | dry na dry na
2/12/2003 13.20 | 967 13.12 9.65 17.19 9.32 17.16 935 | dry | na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 dry | na dry na
4/1/2003 -1 12.90 9.97 12.83 9.94 16.82 | - 9.69 16.79 | 9.72 dy | na dry na
5/8/2003 13.05 9.82 12.97 9.80 17.01 9.50 16.96 | 9.55 dy | na _ dry na
6/3/2003 1311 | 9.76 13.14 9.63 17.09 9.42 17.04 947 | dry na _dry | na
6/30/2003 12.92 9.95 | 1285 9.92 16.83 9.68 16.79 9.72 “dry na dry na

N:proj\kinbuc\791186\monthlywaterlevels\Cleanout levels03



Table 5-1

Kin-Buc Landfill
Operable Unit1
Second Quarter 2003 Modified Program
Gas Monitoring Well Network/Results

_Monitoring Result

Well (Network) Location |  %LEL |  %GAS
GMW-01 | 0 [ 0
GMW-02 0 | 0
GMW-03 0 0
GMW-04 0 0
GMW-05 0 0
GMW-06 | 0 )

Operational Flare Inlet NA ' 41.8

n:/fprojfiinbuc/quartrptbls/Tbl-5-1




APPENDIX A
CONTINUOUS WATER LEVEL MONITORING RESULTS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5
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- EMCON/OWT, Inc.
e ‘ 4 One International Boulevard, Suite 700

- , Mahwah, NJ 07495-0086
4 201.512.5700
Fax 201.512.5786

Shaw - evconowT, inc

June 10, 2003
, ‘ _ " Project 791186
Mr. Carl Januszkiewicz
Waste Management, Inc.
Kin-Buc Landfill Tteatment Plant
383 Meadow Road
Edison, NJ 08817

" Re: Hydraulic Monitoring for Aprii 2003
Dear Mr. Januszkiewicz: '

- A site visit was completed on May 8, 2003 to download the April water level recorder
data and obtain manual water level measurements. The following is an update of the
hydraulic monitoring for the month of April 2003 at the Kin-Buc Landfill. This
information is to be included in the quarterly report, which is to be submitted to the EPA
by mid-August 2003.

The minimum, maximum, and average water elevations recorded at each well are included
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations.
The continuous water level elevation data when compared with manual readings indicated
that the miniTrolls are functioning properly and are recording accurate data. The SP4000
Troll is still recording continuous hydraulic data in Well 15G. A representative from In-
Situ, Inc. was contacted regarding the complications with the miniTroll.

Also, the data supplied for wells SG-1 and SG-3 showed the same water level for the
period. The automated water level recording device in these wells need to be checked so
that accurate readings can be obtained in the future.

Hydrographs have been prepared for each of the transect locations and are enclosed for
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry
wall vary over the course of the day due to the tidal influence at the site. For clarity,
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour
period (12 hours before, and 12 hours after).

A Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establlsh inward gradients across the slurry
wall with the additional benefit of reducing downward flow into the underlying sand and
gravel unit. Based on the hydrographs the following is presented. :

A Shaw Group Company



Mr. Carl Januszkiewicz | ‘ | Project 791186
June 10, 2003
Page 2 '

Transect 1-Refuse (1G/2G)/Hydrograph No. 1 - Intragradient conditions were observed
during the entire month of April. The average monthly water elevation for April at

- Well 1G- (inside) and Well 2G (outside) was 11.25 and 12.00 feet msl, respectively,
Water level elevation measurements taken from Leachate Collection Cleanouts Nos. 14
through 16 are included in Table 3, and indicate that the leachate collection system is
functioning propetly. The fact that the leachate collection system is functioning properly
suggests significant capture of leachate. The evaluation of the hydraulic conditions in the
refuse at Transect 1 is provided in Attachment No.2.

Transect 2-Refuse (3G/4G)/Hydrograph No.2 — Intragradient conditions were
~maintained throughout the month of April. The average meonthly water elevation for the
month at Well 3G (inside) and Well 4G (outside) was 7.36 and 11.63 feet msl,
respectively : '

Transect 3-Refuse (5G/6G)/Hydrograph No.3 — Intragradient conditions were
- maintained throughout the month of April. The average monthly water elevation for the
month of April at Well 5G (inside) and Well 6G (outside) was 9.84 and 13.75 feet msl,
respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4 — Intragradient
conditions were not maintained throughout the month of April. The average monthly
water elevation for the month of April at Well 15G (inside) and Well 13G (outside) was
15.62 and 6.70 feet msl, respectively. '

Transect 5-Refuse (9G/lOG)/Hydrograph No.5 — Intragradient conditions were
maintained throughout the month of April. The average monthly water elevation for the
. month of April at Well 9G (inside) and Well 10G (outside) was 7.35 and 8.35 feet msl,
respectively. , _ '

~ Sand and Grével/Bed'rock

For the sand‘and gravel unit, the performance objectives call for pumping of sand and
gravel groundwater to prevent flow toward the slurry wall and to impose upward
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel
unit. The following is a description of the flow characteristics based on visual observation
of the hydrographs. :

Horizontal Flow

Transect 2-Sand and Gravel (35/4S)/Hydrograph No.6 — Although intragradient
conditions were not consistently maintained throughout the month of April, there were
periods where intragradient conditions are evident. Containment is being maintained by

-a:\proj\kinbuc\ 7911 86\monthly letters\2003\apr03 monthly monitoring doc-95\0k: 1
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pumping wells (see discussion in Conclusion). The average monthly water elevations for
the month of April at Well 3S (inside) and Well 4S (outside) was 1.02 and 1.23 feet msl,

respectively. ‘ : .

~ Transect 3-Sand and Gravel (58/6S)/Hydrograph No.7 — Slight intragradient
- conditions were maintained throughout the month of April. The average monthly water

elevation for Well 5S (inside) and Well 6S (outside) was 1.89 and 1.96 feet msl,
respectively. ' : :

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient cbnditions were

- maintained throughout the month of April. The average monthly water elevation for the
- month of April at Well 7§ (inside) and Well 8S (ouitside) was 2.00 and 2.70 feet msl,

respectively,

Transect 4 Sand and Gravel Oil Seeps Area (13SﬁlSS)/EIydrograph No.9-
Intragradient conditions were not evident during most of the month of April. The average

- monthly water elevation for the month of April at Well 15S (inside) and Well 13S

(outside) was 2.62 and 2.45 feet msl, respectively. Water levels from Well 15G in the

refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward gradient
conditions were not observed between the bedrock and overlying sand & gravel units
inside the slurry wall for most of the month of April. The average monthly water
elevation for the month of April at Well 3S (sand & gravel) and Well 3RR (bedrock) was
1.02 and 0.94 feet msl, respectively. '

Transect 3-Vertical Gradient (SR/58)-Inside/Hydrograph No. 12 — Upward gradient
conditions were observed between the bedrock and overlying sand & gravel units inside
the slurry wall for the month of April. The average monthly water elevation for the month
of April at Well 5S (sand & gravel) and Well SR (bedrock) was 1.89 and 2.05 feet msl,
respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No, 14 — Upward gradient
conditions were observed between the bedrock and overlying sand & gravel units inside
the slurry wall throughout the month of April. The average monthly water elevation for
the month of April at Well 7S (sand & gravel) and Well 7R (bedrock) was 2.00 and 2.09
feet msl, respectively. ,

-n:\projikinbuc\791 1 86\monthiy letters\2003\apr03 monthly monitoring.dac-95\k: 1
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Vertical Flow-Outsider Slurry Wall

‘Transect 2-Vertical Gradient (45/4R)-Qutside/Hydrograph No. 11 — Upward gradijent
conditions were not observed between the bedrock and overlying sand & gravel units
outside the slurry wall for the month of April. The average monthly water elevation for
the month of April at Well 4S (sand & gravel) and Well 4R (bedrock) was 1.23 and 1.20
feet msl, respectively. o o

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 — Upward gradient
conditions were observed between the bedrock and overlying sand & gravel units outside
the slurry wall for the month of April. The average monthly water elevation for the month
of April at Well 6S (sand & gravel) and Well 6R (bedrock) was 1.96 and 2.13 feet msl,
respectively. ' :

‘Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No.15 — Upward
gradient conditions were not observed between the bedrock and overlying sand & gravel
units outside the slurry wall throughout the: month of April. The average monthly water
elevation for the month of April at both Well 8S (sand & gravel) and Well 8RR (bedrock)
was 2.70 and 2.66 feet msl, respectively. The difference in average monthly water
elevations for April was 0.06 feet.

An initial review of the hydrographs indicates that certain performance objectives
associated with the sand and gravel and bedrock units may not be met, specifically
associated with the uniform achievement of upward gradients from the bedrock to the
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients
across the slurry wall within the sand and gravel (Hydrographs 6 and 9). However
_previous investigations performed at the site would indicate that complete control of OU-1
groundwater can be achieved notwithstanding indications of downward flow from the
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and
gravel udit. This is based on the findings of the considerable pumping influence of the
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

_The influence of the pumping well can be demonstrated by review of a plan view
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when
the vertical gradient between the sand and gravel and the bedrock was downward at
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring
wells and pumping wells was obtained for April 22, 2003. At this time, S&G#2 was
pumping at a rate of about 5.6 gallons per minute (gpm), while S&G#4 was pumping at a
rate of 1 gpm. This resulted in a total of approximately 6.6 gpm or about 12,416 gallons
per day. There was a downward vertical gradient observed the majority of the time

-n:\projKinbuc\791 186\manthly letters\2003\apr03 monthly monitoring.doc-95\k: 1
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between the sand and gravel and the bedrock inside and outside the slurry wall at Transect
No.2 in April as evidenced by higher heads in the sand and gravel wells relative to
bedrock wells. Periodically, there was also a higher head within the sand and gravel
inside the slurry wall relative to the sand and gravel outside the slurry wall at Transect No.
2 in April. _ -

~ Figures 1-4 incorporate the ‘heads induced by pumping and show the considerable
pumping influence of S&G#2. Specifically, groundwater flowing downward from the
-sand and gravel into the bedrock subsequently flows toward the pumping well. This
occurs both inside and outside of the slurry wall. Also, groundwater within the sand and
gravel unit flows toward the pumping well. The considerable pumping influence
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2,
result in the complete capture of QU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection
Based on data provided by U.S. Filter, the following volumes of groundwater and leachate

| were extracted from the sand & gravel wells and leachate collection system for the period
from April 1 to April 30, 2003: : '

S&G No. 1 S&G No. 2 S&G No. 3 S&G No. 4
| Groundwater | Groundwater | Groundwater Groundwater | Leachate
0 gal. 330,378 gal. 122,889 gal. 0 gal. 50,252 gal.
-0 gpd 11,013 gpd 4,096 gpd 0gpd 1,675 gpd

- For the month of April, a total of 453,267 gallons of groundwater was collected. The
average daily groundwater extraction rate for all of the wells was 15,109 gpd.. The
extraction rate from S&G No. 2 was 11,013 gpd and the extraction rate from S&G No. 3
was 4,096 gpd. The leachate extraction rate was 1,675 gpd for the month of April.

- CONCLUSIONS
Intrégradient conditions were maintained in the refuse unit at Transects 1,2,3,and 5.

Intragradient conditions are not usually maintained by the monitoring wells at Transect 1
(although they were for the month of April), although each month levels in the leachate
- collection system indicate intragradient conditions are present at this location.

-n\proj\kinbuct791 136\ hiy |
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Transducers in S&G#1 and S&G#3 need to be checked. The data for April 22, 2003
showed no change in water level throughout the day, suggesting that the transducers are
not functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant
influence: of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured
by the pumping wells (S&G#2 and S&G#3 or 4) resulting in overall contamment of
' groundwater in OU-1.

In view of the analysns presented herein, it is recommended that the combined
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd with
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower
pumping rates will be evaluated to confirm continued hydrauhc control of OU-1

groundwater.

We trust you find this information useful. If you have any questions, please do not
hesitate to contact us.

EMCON/QWT, INC.

/%5@‘?"“\5‘ 0% /”dowﬂo\/

Tim Pagano, CPG Laura Kisala
Senior Hydrogeologist Environmental Scientist

Attachments

cc:  Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc.
Jeff Shanks, WM, Inc.
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~ Table1. o ’ o ¢
KinBuc Landflll Operable Units 1 and 2 '
Continuous Hydraulic Monitoring Results

Table2-4min_max watéralev20032rdQuarter

2063
Mlnlmu‘m/MaxlmuhVAvgsage Water El_.ev_a'_tlons _ :
Inside Slurry Wall ~ 6@;9 S|urry Wall
WellID | Monitoring Minimum Recorded Meximum Recorded . Average Wat.er" "‘WellID [ Monitoring’ ﬁfgh&qﬁm Recorded Mulmﬁafoﬁmﬁ Average Water
I Perlod Water Elevation (ft) Water Elevation (ft) Elevation (ft) : Perlod Water Elevation (ft) Water Elavation (ft) Elevation (ft)
W-18 April 11.25 .27 11.25 W2G | April 11,78 1216 12.00.
W-3G Apm 702 765 736 WG Aprl TV 1204 - 1‘1,,63 '
W-3s ApAl 0.31 183 1.02 W3 Apil 018 278 3
WG Apri 9.50 ETxn, CYT WEG T 1808 14,60 13.75
W55 Apri 121 2.68 T80 WeS Ap 127 . 1.96
W78 April 1.42 269 200 WSS Aprl Z.10 527 270
W-158 Apri 1.10 335 262 W-138 April 180 — 373 "2.45
W-15G Apri 16,30 16.86 TBE2 W36 Aprl 648 . 591 6.70
S Apl 713 7.80 - 735 W-10G April 825 (X7 8.35
W-3RR Al 0,03 194 0.54 W<R | - Apil 027 2.88 —1.20
WBR Aprl 138 75 2.65 WIR T — 7 281 213
W-7R Aprl 81 277 2.09 [WeRR Aprl 2.05 5.21 2.66

Page 1’




" Table 2 _
- KmBuc Landfill Operable Unit 1
' April 2003 '
Troll Water Elevatlons vs. Manual Water: Elevatlons

. ou1 .  May8, 2003
- Well ID 'Troll | Manual | Difference
, j, 1126 | 001}

1 W-2G - 1173_ 1174 | 0.01
W-3G | 7.39 734 | 0.5
~ W-3S | 0.91 098 | 0.07

W-3RR’} 0.74 .| 075 | 0.01
- wW4G |- 11321 1132} 0.00

‘L w48 | 091 | 091 | -0.0
L W-4rR ] 085 ] 088 | 0.3
wse | o8 | 991 | 0605
- W58 | 173 ] 175 | o002 |
W—SR" - 164 | 167 | 0.03
“W-6G- | 1329 | 1329 | 0.00

W-6S | 180 | 184 | 0.04
‘W-6R [ 2.04 206 | 0.02
“W-7S | 188 | 192 0.04
CW-7R | 200 | 2.04 0.04
- W-8S | 266 | 2.71 0.05
IW-8RR | 264 | 262 | 002
- W-9G | 7.38 7.40 0.02
| w-10G | 8.31 832 | 0.01

 W-13G | 6.70 6.69 0.01
I W-13s | 247 247 | .0.00
jw15G | 149 | 149 | o000 |
T W-155 1 241 | 244 . 0.03

N
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- Table 3
Kin-Buc Landf'll ,
Leachate Cleanout Monltoring
2003
Cleanout location 14N - T 141 18N 18 1. 16N 16E .
Elevation @ Sea Level 22, 87 - 22, 77 2651 . 28.51 A, 36 . 31.32
depth to depth to| ~ |depth to " |depth to| depth to |depth to '
water |elevation|] water elevation water |elevation] water |elevation] water elevatlon water |elevation
Elevation Average 10.09 _10.06 _ 985 | 9.93 na L na
DATE - e
12/10/2001 . 12.5 10.37 12.42 10.35 16.31 10.20 1633 ] 1018 | dry | na dry na
1/3/2002 12.37 | 10.50 12.31 10.46 16.21 10.30 1622 | 1029 | dry | na dry na
2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 dry | na dry na
3/27/2002 1 12.61 10.26 12.85 10.22 16.52 9.99 16.47 .| 10.04 dry na dry _na
4/19/2002 12.75 10.12 | 12.68 10.09 16.64 9.87 16.61 9.90 dry - ha - dry na
5/3/2002. 13.03 | 9.84 12.96 9.81 16.97 | 9.54 16.94 | 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 -9.80 16.63 9.88 | 16.95 9.56 dry . ha dry na
7/8/2002 -12.86 |- 10.01 12,79 | 9.98 16.77 9.74 16.72 979 | dry na dry na
8/2/2002 ] 12.86 10.01 12.79 9.98 16.8 971 | 15.73 10.78 | dry na dry na
9/5/2002 12.86 10.01 12.78 { 9.99 16.77 | 9.74- 16.75 | 9.76 dry na__ dry na
9/26/2002 12.94 9,93 12.85 9.92 16.85 9.66 16.83 0.68 dry na dry __ha
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 | 16.48 10.03 dry na ~dry na
12/6/2002 13.02 9.85 12,94 9.83 16.97 9.54 16.95 | 9.56 dry na dry _na
1/2/2003 ) 13.07 9.80 13.00 9.77 17.03 | 9.48 17.01 9.50 dy | na dry na
2/12/2003 .| 13.20 9.67 13.12 | 9.65 17.19 9.32 1716 | 935 | dry na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.20 17.20 9.31 dry na | dry na
4/1/2003 12.90 9.97 12.83 9.94 | 16.82 969 | 16.79 9.72 dry na dry na
5/8/2003 13.05 9.82 12.97 9.80 17.01 9.50 | 16.96 9.55 | dry na dry na_

N:projikinbuc\791 186\monthlywater1eve!s\Cleanou{ levels03
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TRANSECT No.2 '

' 5 R REFUSE UNITS ' L [-;-—43 —-3G]

HEAVIER WEIGHT DENOTLS WELL OUTSIDE-THE SL'URTL WALL

-
-
2

-
(=4

GROUNDWATER ELEVATION (FT)

4/1/2003
4/8/2003
4/15/2003
: :
4/29/2003
5/6/2003

. oA

¢/ pirej/leinbue/ 791186 2ndqt03 Trans2Apr/ 4g-3g



 KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH # 3
 TRANSECTNo3 |
: REFUSE U.NITS L-:--sg &--;-eg'] _ |

15~

13.5

=N
[N ]

10.5

N
16

HEAVIER WEIGHT DENOTES WELL OUTSIDE THE SLURRY WALL,

GROUNDWATER ELEVATION (FT)
©
[

[+

45

w

4/1/2003

4/8/2003

4/15/2003
4§29/2003
5/6/2003

DATE

- n;//proj/ldnbuq/79lniaéjﬁndqtos/kansaAﬁr/sg—Sg_ o



TS

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4
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- Oac-lateenatioital Boulovacd, Suite 700
-} Mahwh, N 074950086 '
- - ‘ |. Fax. 20L512.5786
oL 4_{@-.5&«_»(11»1"110@«,
- June27,200t .
‘Project 796201

- Bdison,NF 08817 s T Ky
~ Re: Eyaluation of Head Lovels at Transoot | S L

N - “.amj."jrms&ie‘ T - - ) | , . . .: ) .. 'V.. |
distios at Transect | witl specific.

375 g

~

- Weliavo completed an ovaluation of the hydeaiific chara

Tocs on the tack of infragradieat cgaditions. associated with the high water lévels in W-1G
(inside of the slucy will) relative to those levels in W=2G (outside of the wall). E '

- Wl;ile fﬂﬁagmdlent couditioas were evudentat the outset of i hydraulic monitoring program
-7 in Apdl 1996, ﬂi@eooqﬂﬁbns.'_havg geacnally not beea. maintained. Specifically, based ona

' roview_ of histoical ‘hydrogras, intragradicat couditions wees eyident. i sl ly from

approx:mately April to July 1996, andApal to Juae 1997. Thereafler, to more recent eveafs, -
intragradicat conditious have beea observed inteanitteatly and for shotter periods of titie.

- September 1998 to December 2000, As seea o the hydrograph, there were periods of tine -
"~ Whea intragradieat conditions were not beitig maintain I |
As opposed to the other “G™ sedies monitoring wells that are located in refuse, wells 1G and
- - 2G at Transeet | are actually focated i’ a silt and clay depasit. Attachment2 coataids the
- . ‘boding-logs foc these 2 instalfations. In-site hydraulic coaductivity testing pecformed at -
- Teamsect | indicated pecmcabilities of 107 co/sec and” 10 crafsec in- WilG add W-2G,
 tespectively” Accordingly, a source of techarge to the ovecburden soils in the area of W-IG
- Would nof readily drain away, aad thecefoce, highier heads could result, L .

Well LG sampling eveats (November 1998, October 1999, October 2000) can be seea on the
hydrograph as sharp vectical drops in groundwater levels. Die to the fow permeability of the
Surrouading matedials, the groundwater levels cequired several mouths to recover. Since the
: ﬂual cover exteads 10 feet past the slury wall, the source of the groundwatec that is -
. techarging W-1G is uaknowai at preseat. - o ' .

~ cap integrity has beca compromised.

Figue [ depicis the conceptual model of the hydrautic intecrelationship across Transect |
showiag water level measutements that depict the lack of tntragradieat conditions accoss the

‘ “peaflkiatucA 19620 (ightread@et doc 9S\iguida: 1



June 27,2001 '

Projoct 796201
2 -

skirty’ wall. The head lovels in W-26 (outside €6 slurcy walf) are genceally at clevation 12 to
?3.fe¢l{msl with periodic and shoct term iticreases to about 15 feet msl. ‘The watec level in the
. WW% below ghie lovel of the trausduces. Thiis is characterized by a flat straight

. ﬁueon&ehidmsmplmsshownou&mmm Heacl_;‘lcvélsijlw~tﬁ-(mide_ﬁesluay L

. wall), on the ottier hand; ace oficy gréatec with clovations a5 high as 15 to 16 feet msl beiag

Ittscm!eat&nmatevxmofﬁgmglmmedmpm opogiaphy outside of the slurry wall
.+ .+ toward Mill Brook, coupled with therhigher lity of W-2G relative to W-iG, would
T ol & wibee fapid dececase of head Lovols in the fatter, Thi s that intragradient

socving as 5 hydeaulic sink within tho coutainmeat systean.

" We trust you find this informatioa

useful. [fyou have any questions, please do aot hesitate to

Sincerély, _

: ITCot__poratiou ‘
R l . ,_ : ._
“Stevea Goldbecg, Ph.D, CPG _

Seaior Hydrogeologist ) '

l Attachments

Thomas M. Coartocs, P.E. ~
Project Maqager

-m*pmmabuc\mzoawgma@l doc-95\guida:t
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---------TMT--_&-'—W— -.
' o Kin-Buc Landfitl e T e ' ,
Leachate Cleanouyt Mnmmmg R
2@01 S

Elevation @ Sea Laval 287 T 2277 B TR N I I -
—————— [ g et O s - e R
water . ejwaﬁa water elmﬁt;qn wmr el on} mm evation] - water ”‘m smer elsvation|

Elevation Average | | 700 S A P 1.7 W Y S K

DATE

87/01 11.88 | 10.89 | ™2:02 | 10.75. 16.88 | 1085 | 18.87 1 5 .64 | dry
51601~ "1 1225 | 1062 1223 | 1054 | 15.08 | 1085 | 15887 10,85 gy [
4/26/01 11236 | 1051 [ 12.35 | 10.42 -] 1599 | 10.52- [ 16.01 | 1080 | dry |
3/21/01 ' 11.80 | 11.07 [ 11.75 11.02 | 1862 |~ 10.89 | 1548 | o6 Tt
2/26/01 12,03 | 10,84 | 1184 _10.83 | 1595 | 10.56 5:8; 59 N
112901 | 12.08 1078 | 11.88 | 1078 [ 15.85 . 10.66 15.83 | 1068 | - dry [
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4 EMCON/OWT, Inc.
One International Boulevard, Suite 700

Mahwah, NJ 07495-0086
) ' 201.512.5700
' ) ' Fax 201.512.5786

haw™ EMCONOWT; Inc.

- . - ' July 1, 2003

: : Project 791186
Mr. Carl Januszkiewicz

Waste Management, Inc.
Kin-Buc Landfill Treatment Plant
383 Meadow Road ":
Edison, NJ 08817

Re:  Hydraulic Monitoring for May 2003
'Dear Mr. Januszkiewicz:

A site visit was completed on June 3, 2003 to download the May water level recorder data

and obtain manual water level measurements. . The following is an update of the hydraulic

monitoring for the month of May 2003 at the Kin-Buc Landfill. This information is to be
~ included in the quarterly report, Wthh is to be submitted to the EPA by mid-August 2003.

The minimum, maximum, and average water elevations recorded at each well are included
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations.
The continuous water level elevation data when compared with manual readings indicated

that the mini Trolls are furictioning properly arnd are Tecording accurate data.  The SP4000
Troll is still recording continuous hydraulic data in Well 15G.

Also, the data supplied for wells SG-1 and SG-3 showed the same water level for the
entire period. These water levels should be fluctuating. The automated water level
recording device in these wells need. to be checked so that accurate readings can be
obtained in the future.

Hydrographs have been prepared_for.each of the. transect locations:and are enclosed for
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry
wall vary over the course of the day due to the tidal influence at the site. For clarity,
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour
period ( 12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry
wall with the additional benefit of reducing downward flow into the underlying sand and
gravel unit. Based on the hydrographs the following is presented. :

- A Shaw Group Comipary
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Transect 1-Refuse (1G/2G)/Hydrograph Ne. 1 - Intragradlent conditions were observed
during the entire month of May. The average monthly water elevation for May at
'Well 1G (inside) and Well 2G (outside) was 11.24 and 11.68 feet msl, respectively.
- Water level elevation measurements taken from Leachate Collection Cleanouts Nos. 14
through 16 are included in Table 3, and indicate that the leachate collection system is
functioning properly. The fagf that the leachate collection system is functioning properly
suggests significant capture. of leachate. The evaluation of the hydraulic conditiens in the
refuse at Transect 1 is provided in Attachment No 2.

" Transect 2-Refuse (3G/4G)/Hydrograph No 2 - Intragradxent conditions were
maintained throughout the month of May. The average monthly water elevation for'the
month at Well 3G (inside) and Well 4G (outside) was 7.32 and 11 17 feet msl

respectively

Transect 3-Refuse (SGIGG)/Hydrograph No.3 - Intragradlent conditions were
‘maintained throughout the month of May. The average monthly water elevation for the
.month of May at Well 5G (inside) and Well 6G (outside) was 9.82 and 13.22 feet msl,
respectively. _

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No.4 - Intragradient
conditions' were maintained throughout the month of May. The average monthly water
elevation for the month of May at Well 15G (inside) and Well 13G (outside) was 1.53 and
6.69 feet msl, respectively.

Transect S-Refuse (9G/10G)/Hydrograph No.5 — Intragradient conditions were
maintained throughout the month of May. The average monthly water elevation for the
month of May at Well 9G (msude) and Well 10G (outside) was 7.31 and 8.28 feet msl,
respectlvely

Sand and GravellBedrock

For the sand and gravel unit, the performance objectives call for pumpmg of sand and

gravel groundwater to prevent flow toward the slurry wall and to impose upward

hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would

be the establishment of inward gradients across the slurry wall within the sand and gravel

unit. The following is a description of the flow characteristics based on visual observation
~.of the hydrographs.

Horizontal Fl’ow

Transect 2-Sand and Gravel (3S/4S)lHydrograph No. 6 — Although mtragradlent
conditions were not consistently maintained throughout the month of May, 1ntragrad1ent
conditions were evident most of the month. Containment is being maintained by pumping

-n:\projikinbuc\791 186\morithly letters\2003\may03.monthly monitoring.doc-95\k: 1
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wells (see discussion in Conclusion). The average monthly water elevations for the month
of May at Well 38 (inside) and Well 4S (outside) was 0.97 and 1.17 feet msl, respectively: -

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No.7 - Slight intragradient
conditions were maintained throughout the month of May. The average monthly water
elevation for Well 5SS (inside) and Well 6S (outside) was 1.81 and 1.86 feet msl,

- respectively.

Transect 4-Sand and Gravel (78/8S)/Hydrograph No. 8- Intragradient conditions were

maintained throughout the month of May, The average monthly water elevation for the

~~ month of May at Well 7S (inside) and Well 88 (outside) was 1:92 and 2.64 feet msl,

respectively.

" Transect 4 Sand and Gravel Oil Sceps Area (13S/15S)/Hydrograph No.9 -

Intragradient conditions were not evident during most of the month of May. The average
monthly water elevation for the month of May at Well 15S (inside) and Well 13S
(outside) was 2:64 and 2.39 feet msl, respectively. Water levels from Well 15G in the
refuse unit are included on the hydrograph for comparison. -

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3SI3RR)~Inside/Hydrograph No.10 — Upward gradient

conditions were not observed between the bedrock and overlying sand & gravel units
inside the slurry wall for most of the month of May. The average monthly water elevation
for the month of May at Well 3S (sand & gravel) and Well 3RR (bedrock) was 0.97 and
0.89 feet msl, respectively. '

Transect 3-Vertical Gradient (5R/5$)—InsidelHydrogfa’ph ‘No. 12 — Upward gi'adient
---conditions were observed between. the bedrock and overlying sand & gravel units inside

the slurry wall for the month of May. The average monthly water elevation for the month
of May at Well 5S (sand & gravel) and Well SR (bedrock) was 1.81 and 1.93 feet msl,
respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Upward gradient
conditions were observed between the bedrock and overlying sand & gravel units: inside
the slurry wall throughout the month of May. The average. monthly water elevation for

the month of May at Well 7S (sand & gravel) and Well 7R (bedrock) was 1.92 and 2.01

feet msl, respectively.

-n:\proj\kinbuc\791 186\monthly letters\2003\may03-monthly monitoring.doc-95\k:1
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Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 — Upward gradient

.conditions were not observed between the bedrock and overlying sand & gravel units
- outside the slurry wall for the month of May. The average monthly water elevation for the

month of May at Well 4S (sand & gravel) and Well 4R (bedrock) was 1.17 and 1.04 feet

“msl, respectlvely

" Transect 3-Vertical Gradient (6RI6S)-0uts1deIHydrograph No. 13 — Upward gradient
~ conditions were observed between the bedrock and overlying sand & gravel units outside

the slurry wall for the month of May. The average monthly water elevation for the month

-of May at Well 6S (sand & gravel) and Well 6R (bedrock) was 1.86 and 2.03 feet msl,

respectively.

. ‘Transect 4-Vertical Gradient (8RR/8$)-Outs1deIHydrograph ‘No. 15 - Upward
_gradient conditions were not observed between the bedrock and overlying sand & gravel

uhits outside the slurry wall throughout the month of May. The average monthly water

- elevation for the month of May at both Well 8S (sand & gravel) and Well 8RR (bedrock)

was 2.64 and 2.60 feet msl, respectively. The difference in average monthly water
elevations for April was 0.04 feet

An initial review of the hydrographs indicates that certain performance objectives
associated with the sand and gravel and bedrock units may not be met, specifically
associated with the uniform achievement of upward gradients from the bedrock to the
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients

‘across the slurry wall within the sand and gravel (Hydrographs 6 and 9). However
. previous investigations performed at the site would indicate that complete control of OU-1
_groundwater can be achieved notwithstanding indications of downward flow from the
- -sand and gravel to the bedrock, or:outward flow across the slurry wall within the sand and

gravel unit. This is based on the findings of the considerable pumping influence of the
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the

'site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when
the vertical gradient between the sand and gravel and the bedrock was downward at
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring
wells and pumping wells was obtained for May 20, 2003. At this time, S&G#2 was
pumping at a rate of about 9.2 gallons per minute (gpm), while S&GH#4 was pumping at a
rate of 1.6 gpm. This resulted in a total of approximately 10.8 gpm or about 15,561
gallons per day. There was a downward vertical gradient observed the majority of the

-\projikinbuc\79{ 186\monthly letters\2003\may03 monthly monitoring. doc-95Vk: |
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time between the sand and gravel and the bedrock inside and outside the slurry wall at
- Transect No.2 in May as evidenced by higher heads in the sand and gravel wells relative
to bedrock wells. Occasionally, there was also a higher head within the sand and gravel
inside the slurry wall relative to the sand and gravel outside the slurry wall at Transect No.
' 2in May.

Figures 1-4 incorporate the heads induced by pumping and show the considerable
pumping influence of S&G#2. Specifically, groundwater flowing downward from the
-sand and -gravel into the bedrock subsequently flows toward the pumping well. This
occurs both inside and dutside of the slurry wall. Also, groundwater within the sand and
- gravel unit flows toward the pumping well. The considerable pumping influence
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in.
- both the sand & gravel and bedrock flow predominantly towards the area of S&Gi#2,
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection
Based on data provided .by U.S. Filter, the following volumes of groundwater and leachate

were extracted from the sand & gravel wells and leachate collection system for the period
from May 1 to May 31, 2003: ’ _

“S&GNo.1 | S&CNo.2 | S&GNo.3 | S&CNo.4
Groundwater | Groundwater | Groundwater | Groundwater | Leachate

0 gal. 398,760 gal. | 51,233 gal. | 28,251gal. | 43,717 gal.

0gpd 12,863gpd | 1,652gpd | Oligpd | 1,410 gpd

For the month of May, a total of 478,244 gallons of groundwater was collected. The
-average daily groundwater extraction rate for all of the wells was 15,427 gpd. The
- extraction rate from S&G No.2 was 12,863 gpd, 1,652 gpd for S&G No. 3, and the
extraction rate from S&G No. 4 was 911 gpd. The leachate extraction rate was 1,410 gpd
for the month of May. ' ‘

CONCLUSIONS
Intragradient conditions were maintainéd in the refuse unit at Transects 1,2,3,4, and 5.
Intragradient conditions are not usually maintained by the monitoring wells at Transect 1

(although they were for the month of May), although each month levels in the leachate
collection system indicate intragradient conditions are present at this location.

-n;\proj\kinbuc\791 1 86\monthly letters\2003\may03 monthly monitoring.doc-95Vk: 1
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Transducers in S&G#1 and S&G#3 need to be checked. The data for May 20, 2003
- showed no change in water level throughout the day, suggesting that the transducers are
not functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the s1gmﬁcant
- influence of S&GH#2 in acting as a hydraulic sink for sand and gravel and bedrock
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured
by the pumping wells (S&G#2 and S&G#3 or 4) resulting in overall containment of
groundwater in OU-1.

In view of the analysns presenwd herein, . it is recommended that the oombmed
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd with
S&Gi#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. -These lower
pumping rates will be evaluated to confirm continued hydraulic control of OU-1
groundwater.

We trust you find this mformatlon useful. If you have any questions, please do not
hesitate to contact us. _

EMCON/OWT, INC.

%o CPG | pé/\ov M/

_ LauraKisala
- Senior Hydrogeologlst Environmental Scientist »

Attachments

cc:  Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc
Jeff Shanks WM, Inc.

-a:\projlkinbuc\791186\monthly letters\2003\may03 monthly monitoring.doc-95Uk: 1
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| | - © Tabled S o o | |
KinBuc Landfill Operable Units 1 and 2
' Continuous Hydraullc Monlitoring Results

2003
Minimum/Maximum/Average Water Elevations

Inside Slurry Wall ‘ Outside Slurry Wall
Well1D | Monitoring Nﬂnl'miimﬁeebrded Max\lmum’Rec'or'ded Average Water Well ID " Monitoring Minimum ,Re_éorded T MaximumJREorded Avérage Water
. Period Water Elevation {ft) Water Elevation (ft) Elevation (ft) ) ___Period Water Elevation {ft) Water Elevation (ft) Elevation (ft)
W-1G Apri 71.25 Ter | 11.25 W-26 Aot .78 ~ 1216 12.00
May Nz 1125 1124 - May 11.47 11.93 1188
Wv-s.e - Apri 7.02 7.65 738 |W4G Apti 11.28 1208 | 1163
May 6.84 7.58 7.32 May 10.80 11.48. 1".17
W3S Apri 0.31 - 183 ' 02 [W4s Apri q19 278 )
May 0.43 1.53 0.87 May 0.00 248 147
(WG Al 9.50 044 | S84 [W=eG | Apll 13.08 14.60 13.75
May 9.59 10.07 9.82 May 12.78 1374 13.22
WS Apri 121 268 180 [WeSs | Apt | 12 277 196
May 1.13 250 1.81 . May 1.21 257 1.86
W-7S Apri 142 2.60 2.00 WS April X[ T 370
May 1.49 . 282 1.92 . May 212 : 5.02 264
W-158 Ao | T R S 435 762 |W-i3s Aprl 7.90 3.73 2.45
May 1.38 405 264 May 1.89 3.52 2.9
W-156 Aprl 122 N 150 [W-13G | Apr 6.48 697 6.70
May 1.28 1.69 1.53 May 6.47 7.00 6.69
WG Apri 7.13 7.60 7.35 W06 | Aem | 825 Y7 8.35
‘ May 7.08 7.65 7.31 _ May 8.18 8.38 8.28
W-3RR Apr 003 EED 094 W-AR APl 0z ; 7285 T2
May 010 1.91 0.89 May 025 236 1.04
W-BR A 738 2.64 2.05 WeR Apri 147 281 213
May 1.24 261 1.93 ‘ May 1.47 C 268 2.03
WR Aprl Y . ' 277 209 [WerRR | Apm 205 5 266
May 1.50 , 262 2.01 May 2,09 497 2.60

Table2-4min_max waterelev20032ndQuarter ' , ~ Page1



- Table 2 -
KinBuc Landfill Operable Unit 1
_ May 2003 ,
Troll Water Elevations vs. Manual Water Elevations

ou1t | June 3, 2003

WellID | Troll »Manual. Difference
W-1G | 1125 | 11.26 0.01

- W-2G | 1160 | 1162 0.02

- W-3G | 7.21 7.69 0.48.
W-3S | 067 |.075 | 0.08
- W-3RR | 0.55 057 | 0.02

- W4G | 11.10 | 11.11 0.01

- W-4S | 078 | 0.78 0.00

- W-4R | 071 | 080 | - 0.09
W-5G 9.68 975 0.07
W-5S8 | 157 1.59 0.02
W-5R | 1.44 148 | 0.04
W-6G | 1324 | 1327 | o0.03
W-6S 162 | 166 | 0.04

1. W-6R 1.73 | 1.79 0.06

- w-7s | 175 | 1.78 0.03
W-7R 1.88 1.91 0.03
Ww-8S 2.69 2.70 0.01
W-8RR | 267 | 267 0.00
W-9G 755 | 759 | 0.04

- W-10G | 8.42 8.41 0.01
W-13G | 6.70 6.77 0.07
W-13S | 238 | 239 0.01
W-15G | 147 | 1.48 0.01 .
W-158 | 2.32 2.37 - 0.05

Vo . .



Table3 - o
Kin-Buc Landfill
~ Leachate Cleanout Monitoring
2003
Cleanout location 14N N 14E 15N 15E T 16N 16E
Elevation @ Sea Level 22.87 - 22.77 2651 | 2651 / |  31.36 31.32
depth to depth to depth to depth to depth to depthto] _
water | elevation] water |elevation| water |elevation] water |elevation]| water |elevation] water |elevation
Elevation Average | 10.09 10.06 1 985 | ge3 | na na
_ DATE : 7 e : - L
12/10/2001 12.5 10.37 12.42 10.35 16.31 | 10.20 16.33 10.18 dry na dry na
1/3/2002 12.37 10.50 12.31 10.46 16.21 | 10.30 ] 16.22 10.29 dry na dry na
_2/13/2002 12.70 10.17 1263 | 10.14 16.57 9.94 16.62 9.89 dy | na dry na
3/27/2002 12.61 10.26 12.55 | 1022 { 16.52 9.99 16.47 | 10.04 | dry na dry na
4/19/2002 | 12,75 10.12 12.68 10.09 16.64 9.87 16.61 990 | dry |  na dry na
5/3/2002 13.03 0.84 12.96 9.81 16.97 | 954 | 16.94 | 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 |  9.56 dry na dy | na
7/8/2002 12.86 10.01 - | 12.79 998 | 1877 | . 9.74 | 16.72 9.79 | dry na dry na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 | 1673 | 10.78 dry na dry na
_9/5/2002 X 12.86 10.01 12.78 9.99 1677 | 9.74 | 16.75 9.76 dry na dry na
9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 dry na * dry na
11/6/2002 12.64 10.23 12.58 10.19 16.59 | 9.92 | 16.48 10.03 dry . na dry na
12/6/2002 13.02 9.85 12,94 9.83 16.97 | 954 | 16.95 9.56 dry na dry na ‘
1/2/2003 13.07 { 9.80 | 13.00 9.77 17.03 9.48 17.01 9.50 dry na dry na
2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 dry na dry na
3/4/2003 13.21 9.66 13.156 9.62 17.22 9.29 17.20 9,31 dry na dry na
4/1/2003 | 1290 | 9.97 | 12.83 9.94 1682 | 969 | 1679 | 972 | dry na | dry | na
5/8/2003 13.05 982 | 1297 | 980 | 1701 | 950 ] 1696 | 955 | dry _na dry _na_
_6/3/2003 13.11 9.76 1314 9.63 17.09 9.42 17.04 9.47 dry na dry na

N:proj\kinbuc\7811868\monthiywaterievels\Cleanout levels03
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #
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* KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH#3
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5

TRANSECT No.5 E ' | L 7
REFUSE UNITS | =106 ——9G|-
9
8.5 4——= : —
. .
7.5 EWNVAN

GROUNDWATER ELEVATION (FT)

7
6.5 _‘ _
HEAVIER WEIBHT DENQTES W.A.L
QUTSIDE THE|SLURRY WALL
6 -
55.
2 8 2 : g : : g g 2
I g X S = hel
< ) = 3 g
3 ¥ S S s ° B B 5

DATE

n://proj/kinbuc/791186/2ndqt03/ Trans5Apr/ 10-9g



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH#6
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #9
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, KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11 -
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #3
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0 : g : | Grossroads Corporate Conter - .
T . : R Ouc laternational Boulevard, Suite 700
U e - Mahwah, NJ 074950086
Y ‘ : 1 7oL 2ar512.5700
.- thefl $ ; o : . . Fax. 20L512.5786
o g S ’ - June27,2001 . -
SR . . : Project 796201
: CadlénUszldewicz‘
Waste Managemeat, Inc
., Kin-Buc Landfill Treatmeant Plant LT -
:© 383 Méadow Road : . L ’ ' '
- Bdison, NJ 08817 L , - _ a
Re: E.‘,fallmtimot‘Ha&dLe‘velsat"mmseotl'T 2 v B

‘While intragradieat conditions were evidet at the outset of the hydraulic monitoring program
© - in April 1996, tliese conditions: have geaerally not been maintained. Specifically, based ona
review of historical hydrographs, _ilitragradie(_-lt” couditions were evident initially from
~ approximately Apiil to July 1996, and Apiil to June 1997. Thereafier, to more recent eveuts, L
intragradient conditions have beea observed intecmittently and for shorter periods of time.
- Attachment 1 _presonts a liydrograph at Transect 1 encompassing the period from
- September 1998 to Décember 2000. As seen ori the hydrograph, there were periods of titne _
- Whea intragradieat conditions were not beitig maintained. ' _

" Transect 1 indicated permeabilities of 107 cr/sec and 10° cmfsec in- W-1G aid’ W-2G,
. tespectively. Accordingly, a source of recharge to the overburden: soils in the area of W-1G
would nof readily drain away, and therefore, higier heads could result.

L 1G sampling eveats (November 1998, October 1999, October 2000) can be seen on the
. hydrograph as sharp vertical drops in groundwater levels. Due to the low permeability of the
‘surrounding matecials, the groundwater levels required several moaths. to recover. Since the
final cover extends 10 feet past the slurty wall, the source of the' groundwatec that is
techarging W-1G is uaknown at preseat. - ) ,

“The hydraulic gradient between W-1G and W-IR is vertically dowriward which rules out the
- bedrock as being a source of groundwater recharge. Based on a recent visual inspection of the
area around Transect |, the cap appears to be good condition and there were no signs that the

- cap integrity has beea compromised. '
Figuce 1 depicts the conceptual mode! of the hydraulic interrelationship across Transect 1
showing water level measucements that depict the lack of intragradieat conditions across the

e pcoflkiabuct79620 (\righthead@tt doc-9S\jguids: 1

-



-
.
-

-
'
N
- -
-
l"'
l :
. |
.

i Senior Hydrogeologist '

. e - I 1 AMeabec of The [T Croup
CalJanusddowicz .~ .~ .~ . " Broject 796201
June27,2000. - . : ‘
Paged”

. - wall), on the ottier hand; are oftes greatec with. elevations as high as I5 to 16 feét msl being

: ‘Récommendatiohs

‘contact us.

Sincerely,

-

Thomas M. Connors, P.E. :
Project Manages

IT Corporation

Steven Goldberg, Ph.D, CBG

Attachments

-n.‘\)mi\kidi)itc\7§620!\!tigl&ad@tl.doc~95\jguido:l

- promiote a more rapid decrease of head levels jn the latter. This suggests that intrageadicat - -

Teports to BPA should include.a discussion of the leachate collection system and its rolo s
-~ Serving as a hydraulic sink within the containment systeq; T : o

" We trust you find this information useful. If you have any questions, piwse do not hesitate to
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